The traditional combinatorial designs can be used as basic designs for constructing designs of computer experiments which have been used successfully till now in various domains such as engineering, pharmaceutical industry, etc. In this paper, a new series of generalized partially balanced incomplete blocks PBIB designs with m associated classes (m = 4, 5 and 7) based on new generalized association schemes with number of treatments v arranged in w arrays of n rows and l columns (w ≥ 2, n ≥ 2, l ≥ 2) is defined. Some construction methods of these new PBIB are given and their parameters are specified using the Combinatory Method (s). For n or l even and s divisor of n or l, the obtained PBIB designs are resolvable PBIB designs. So the Fang RBIBD method is applied to obtain a series of particular U-type designs U (wnl; r wnl s 2 ) (r is the repetition number of each treatment in our resolvable PBIB design).
Introduction
Designs of computer experiments drew a wide attention in the previous two decades and were still being used successfully till now in various domains. Among the various construction methods of these designs, the traditional combinatorial designs can be used as basic designs (example: [1] [2] ) and particularly the PBIB designs. The association schemes of two or three associated classes have been widely studied, while it is not the case of those over three associated classes. However, some association schemes with five associated classes have been studied (example: [3] ). Besides, a method to obtain new association schemes by crossing or nesting other association schemes was given by Bailey [4] using the character tables and strata of the initial association schemes to find the parameters of the obtained association schemes.
In this paper, new association schemes with 4, 5 and 7 associated classes are described starting by a geometric representation. The parameter expressions of these association schemes are given. Moreover, some methods to construct the PBIB designs based on these association schemes are explained using an accessible construction method called the Combinatory Method (s) [5] , which allows obtaining a series of PBIB designs by only using these association schemes. The parameters expressions of these new designs are given. In addition, for n or l even and s divisor of n or l, the obtained PBIB are resolvable PBIB. Then, a series of U-type designs U ; 2 r wnl wnl s         (r is the repetition number of each treatment in the resolvable PBIB design) is obtained by applying the RBIBD method [6] on these designs.
The paper is organized as follows. In Section 2, we give new definitions of generalized association schemes with m (= 4, 5 and 7) associated classes, starting by geometric representation and we give their parameters as properties. Section 3 describes a series of construction method using the Combinatory Method (s) for obtaining the PBIB designs associated to our generalized association schemes. We give the series of the U-type designs associated to our constructed PBIB designs in Section 4. We achieve our paper with a Conclusion.
Recall some definitions: Definition 1. An m-association scheme (m ≥ 2) of v treatments [7] is a relation satisfying the following conditions: 
parallel class of PBIB is a collection of disjoint blocks from the b blocks whose union is V. A partition of the b blocks into q b r = parallel classes is called a resolution, and PBIB design is resolvable if it has at least one resolution and it denoted by RPBIB design.
The Combinatory Method (s) [5] : Let an array of n rows and l columns as follows:
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Consider s different elements of the same row i ( ) 
Generalized Rectangular Right Angular Association Schemes (m)
(m = 4, 5 and 7 Associated Classes)
Generalized Rectangular Right Angular Association Scheme (4)
Let V be a set of v = wnl treatments, (w ≥ 2, n ≥ 2, l ≥ 2), to which we associate a geometrical representation in the following way: Each treatment of V is associated with a unique triplet of the set
where:
corresponds to the treatments 2 nd associated to α .
corresponds to the treatments 3 rd associated to α . This geometric representation describes a new association scheme, we call it for convenience, generalized rectangular right angular association scheme (4) with four associated classes, to which we give the following equivalent definition: Definition 4. A generalized rectangular right angular association scheme (4) is an arrangement of v = wnl (w ≥ 2, n ≥ 2, l ≥ 2) treatments in w arrays of n rows and l columns such that, with respect to each treatment α :
1) The first associates of α are the other treatments of the same row in the same array.
2) The second associates of α are the other treatments of the same column in the same array.
3) The third associates of α are the remaining treatments in the same array.
4)
The fourth associates of α are the other treatments of the other arrays. Property 1. The parameters of generalized rectangular right angular association schemes (4) are: 
Generalized Rectangular Right Angular Association Scheme (5)
Let V be a set of v = wnl treatments, (w ≥ 2, n ≥ 2, l ≥ 2), to which we associate a geometrical representation in the following way:
Each treatment of V is associated with a unique triplet (of coordinates) of the set This geometric representation describes a new association scheme, we call it for convenience, generalized rectangular right angular association scheme (5) with five associated classes, to which we give the following equivalent definition: Definition 6. A generalized rectangular right angular association scheme (5) is an arrangement of v = wnl (w ≥ 2, n ≥ 2, l ≥ 2) treatments in w (n × l) rectangular arrays such that, with respect to each treatment α :
4) The fourth associates of α are the treatments of same row as α , of the other arrays.
5) The fifth associates of α are the remaining treatments in the other arrays. Property 2. The parameters of the generalized rectangular right angular association schemes (5) are: 
Generalized Rectangular Right Angular Association Scheme (7)
Each treatment of V is associated with a unique triplet of the set
corresponds to the treatments 3 th associated to α .
corresponds to the treatments 4 th associated to α .
corresponds to the treatments 5 th associated to α .
corresponds to the treatments 6 th associated to α .
corresponds to the treatments 7 th associated to α .
This geometric representation describes a new association scheme, we call it for convenience, generalized rectangular right angular association scheme (7) with seven associated classes, to which we give the following equivalent definition: Definition 8. A generalized rectangular right angular association scheme (7) is an arrangement of v = wnl 
A PBIB design based on a generalized rectangular right angular association scheme (7) is called generalized rectangular right angular GPBIB 7 design.
Construction Method of GPBIBm Designs (m = 4, 5 and 7 Associated Classes)
Let v = wnl (w ≥ 2, n ≥ 2, l ≥ 2) treatments be arranged in w arrays of n rows and l columns , the set of all the obtained blocks provides a PBIP with 4 associated classes.
Theorem 3. The partially balanced incomplete block designs with the parameters: 
• b : Using the above construction method on each array of the form: Proposition 4 Let GPBIB 4 be a design with parameters: The construction method for (s = 3), give the following generalized rectangular right angular GPBIB 5 PC1   1  2  5  6  17  18  21  22  33  34  37  38   9  10  13  14  25  26  29  30  41  42  45  46   3  4  7  8  19  20  23  24  35  36  39  40   11  12  15  16  27  28  31  32  43  44  47  48   PC2   1  2  9  10  17  18  25  26  33  34  41  42   5  6  13  14  21  22  29  30  37  38  45  46   3  4  11  12  19  20  27  28  35  36  43  44   7  8  15  16  23  24  31  32  39  40  47  48   PC3   1  2  13  14  17  18  29  30  33  34  45  46   5  6  9  10  21  22  25  26  37  38  41  42   3  4  15  16  19  20  31  32  35  36  47  48   7  8  11  12  23  24  27  28  39  40  43  44 PC4   1  3  5  7  17  19  21  23  33  35  37  39   9  11  13  15  25  27  29  31  34  37  38  40   2  4  6  8  18  20  22  24  41  43  45  47   10  12  14  16  26  28  30  32  42  44  46 6  8  10  12  22  24  26  28  38  40  42  44   PC7   1  4  5  8  17  20  21  24  33  36  37  40   9  12  13  16  25  28  29  32  34  35  38  39   2  3  6  7  18  19  22  23  41  44  45  48   10  11  14  15  26  27  30  31  42  43  46  47   PC8   1  4  9  12  17  20  25  28  33  36  41  44   5  8  13  16  21  24  29  32  37  40  45  48   2  3  10  11  18  19  26  27  34  35  42  43   6  7  14  15  22  23  30  31  38  39  46  47   PC9   1  4  13  16  17  20  29  32  33  36  45  48   5  8  9  12  21  24  25  28  37  40  41  44   2  3  14  15  18  19  30  31  34  35  46  47   6  7  10  11  22  23  26  27  38  39  42 Proof. The design parameters are deduced from the construction method.  Remark 5. For w = 2, the GPBIB 7 design of Theorem 9 is a rectangular right angular PBIB 7 design with parameters as in Proposition 5 of [8] .
Construction Method of GPBIB5 Designs
Proposition 10. Let GPBIB 7 be a design with parameters: The construction method for (s = 3), give a generalized rectangular right angular GPBIB 7 design with parameters: 27, 90, 20, 
